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ABSTRACT 
The stratigraphie distribution of Irregular archacocyaths (archaeocyathids) 

species in the Atdabanian Stage of the Altay-Sayan Foldbelt is established. 

One assemblage characterizes the Bazaikha Superhorizon and two assem¬ 

blages are observed in the Kameshki Horizon. These assemblages are consis¬ 

tent independently of the faciès type and traceable throughout Batencvskiy 

Ridge (carbonate faciès), Tuva (volcanic-carbonate faciès) and Eastern Sayan 

(siliciclastic-carbonatc faciès). This observation confirms the existence of a 

single Altay-Sayan basin by the middle Atdabanian dme. Three new species 

(Loculicyathus voznâscnsküy Mikhnocyathus irregularis, Sakhacyathus 

karpinskit) are described and the most typical species are revised and redescri- 

bed. 
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RÉSUMÉ 
Archéocyathes de VAtdabanien (Cambrien inferieur) du massif plissé d'Altaï- 

Satan, Russie. La répartition stratigtaphique des archéocyarhes irréguliers 

(archéocyathides) du massif plissé d’Alraï-Saïan esc établie pour l’Atdabanien. 

Un assemblage caractérise le Superhorizon de Bazaikh et deux assemblages 

sont observés dans l'Horizon de Kameshki. Ces assemblage.s concordent, 

indépendamment du type de faciès, cf peuvent sc suivre à travers la crête de 

Batenev (faciès carbonate), la région de Tuva (fiiciès volcano-carbonaté) et le 

Sai'an oriental (faciès silicoclascique et carbonate). Cette observation confirme 

l'existence d’un seul bassin dans rAltaï-Saïan au milieu de J’Aidabanien. 

Trois nouvelles espèces sont décrites (Loculicyathus voznesenskiiy 

Mikhnocyathus irregularis, Sakhacyathus karpinskit) ; les autres espèces sont 

révisées et redécrites. 
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INTRODUCTION 

The Alcay-Sayan Foldbelt is a mountaiiieous 

région of Siberia (SW of thc Siberian Platform). 

It iiicludes Kuznerskiy Alatau, Batenevskiy 

Ridge, Altay Mountains, Shoriya Mountains, 

Eastern and Western Sayan and Tuva. Thick and 

continuüus Lowcr Cambrian strara of rhe 

Altay-Sayan FoJdbeli are, in addition to those of 

the Siberian Platform, a kcy sequence tor ihe 

Lower Cambrian stage and zone subdivisions 

that arc acceptcd in Russia; Botomian and 

Toyonidn archaeocyuthan zones are establishcd 

here. Howcver, ihese zones were eiuirely based 

on regular archaeocyaths whose géographie dis¬ 

tribution is‘ limiied and, as a result, iheir signifi- 

cance Jor corrélations. 

Irregular archaeocyaths (archaeocyathids) of the 

Altay-Sayan Foldbelt were poorly known. IVjo 

many species were commonly and wrongly attri- 

buted to the gênera ^Dictyocyathus" and 

Loculuyathus'. Cravesiock (19S4) iniriated nevv 

researches into the morphology of irregular 

archaeocyaths and this was cxpnnded in che 

major hook ol Debrenne 6l Zhuravlev (1992). 

The work of the larter autbors develops a nevv 

systematic o( irregular archaeocyaths based on 

morphology, onlogcny and homologous variabi- 

lity; they provide a complété diagnosis, revised 

systematic affiiiities and an outlinc of stratigra¬ 

phie distribution of ail généra. There, we révise 

the Atdabanian irregular archacocyath -assem¬ 

blages ol the Altay-Sayan Foldbelt in the framc- 

work of this new systematics based on abundanr 

material that we collected front Batenevskiy 

Ridge, Eastern Sayan and luva, mainly from the 

stratotypc.s of zones of the Bazaikha 

Superhorizon and Kameshki Horizon. These 

local subdivisions of the Altay-Sayan Foldbelt 

correspond to the Atdabanian Stage. 

GEOLOGICAL SE I FING 

BATENtvsKrv RnXtF. (Sukhie Solontsy 
MASSiU-CARnoNAi i- Sec tion Tyet 
Calcimicrobial and calcimicrobial-archaeo- 

cyathan rcefal carbonates dominate in the 

Batenevskiy Ridge. These are massive gray and 

light gray limestones with unevenly spaced fos- 

sils. Irregular archaeocyaths arc studied from rhe 

Solontsy Biohermal Massif in Sukhie Solontsy 

Valley, Tolcheya Village area (Fig. 1). The 

Solonrsy Biohermal Massif spreads latirudinally 

for 8 km as a discontinuons belt of Power 

Cambrian recfal limestones from 1000 to 1200 m 

in thickness. The Atdabanian .strata are 600 m in 

îhicknes.s. 

rbc Nochorolcyaihus marivnkn Zone is at the 

hase of thc Bazaikha Horizon in Batenevskiy 

Ridge. The most complète assemblage of this 

zone is derived from the référencé section of 

Krutoy Log. Addiiional data arc obtaincd from 

scction.s of 740.6 m. 786 m and 803.5 m alti- 

Tudes. ] he Nochouncyûihtis manhnkii Zone is 

rypified by gênera Qimhrotyaihellusy Neoloctili- 

cyarbtiis DictyocyatbtiSs Diclyosycon. lalmlacya- 
ibellus and L^irtyofatnis. l'hc most comtnon 

species are Gimbnnymhellns commnfiis (Fonin), 

C. niuiliseptu'  ̂(Voronin), C tifbrrcHlnti4s 

(Vokigdln), C. kundnius (Zhuravieva), C. mlnu- 

tui (Vologdiri), Neolacnllc'^ailnis primus Voronin, 

Loculicydtbus rncmbranivoitites Vologdin, 

Dictytfcyatbus conférons Fonin, Arrhaeopharetra 

mnrginatii (Fonin), Divtyosycon radintus 

(Zhuravieva). Diityofavus sp., D. kpidits (Fonin), 

D. ühiîisîts Gravxstock, Tahxdacynthellîts sp. and 

l\ bidjaeusis Missarzhcvskiy. Species of 

Qimbwtyathelliis arc cspccially abondant at this 

Icvcl. 

Froin the ba^t of the followtng Gordinikyathus 

howeUi Zone, the former archaeocyathan assem¬ 

blage steadily déclinés. Single repre.sentativês of 

the earlier assemldage only exist at thc top of the 

Cordonhytithui howelli Zone. In the lowcr part of 

thts zone Cambnxcyatbelhi% sp., C communis, 

C. sinülisepmSs C. fuberçnlatns. C kuridatusy 

Nadùculicyathîis prh^un. Lvculicyafhui niêntbrani- 

i^Uiies^ Ptminacydthiii ? sp., Mikhdocyinhtis ivre- 

gnlarh Kotcl'nikov n.sp., Dittyocyathus confertiiSy 

AnhiU'ophdrêira xHurglnata. Ùiccyosycon sp., 

Dit'tyofuvm Icpidm^ Tabulacyathellus bldjncnsisy 

and Kechikûcyathus ? sp. are présent. Curnbro- 

cyatbdhi  ̂miburghimis (Vologdin) appears in the 

upper part of the zone and Loculicydthus meni- 

hramvesntei hecomes the most ahundant species 

there (Fig. 2). 

The same species is the only common archaeo- 
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Fig. 1. — Silualion of sections (Altay-Sayan Fotdbelt. Russia). Localitles 5100-5105' Solontsy Biohermal Massif, Sukhie Solontsy 

Valley, Krutoy Log section. Batenevskiy Ridge; locality 369; Bazaikha River section. Batenevskiy Ridge (Eastern Sayan); locali- 
ties 30, 542: Bayan Kol River section (Tuva); locality 9075: Vadi Bala section; locality 218: Terektyg Khem River section; localities 
207, 208: Tapsa river Basin, H’chir River section (Central Tuva). Scale: 1/10 000 000. 

cyathid of the Kameshkl Horizon in the Krutoy 

Log and other sections of the Solontsy Biohermal 

Massif Rare Cambrocyathellus ̂Neoloculityathus 

and Divtyat'yathiis occur at the base of rhe huri' 

zon. 

Tuva Volcanic-cakbonaiu Section Tveiî 

Bayan Kol River Section 

The Bayan Kol River is a Icft tribufary of the 

Enise)'  ̂RiA'cr in Central lljva. The référence sec¬ 

tion occurs in the lowcr course ot the Bayan Ko) 

River (Fig. 1). The lower subformarit)n of the 

Bayan Kol Pormatiou which thickness is I lOÛ m 

is of carly Ardabanian âge. On the left bank of 

rhe Bayan Kol River, the stibformarion inchides 

sandsrone-gravelstone-conglomerare unit with 

restricted red and Hghr gray reefal limestones. 

Reelal limestranes consîsr of kalipira, kalipttate 

bioherms, biohermal and biostromal beds. 

The Nochnrokyathus mariinskii Zone of the 

Bazailcha Superhorizon is restricted to the basal 

red reefs and is characterized here by 

CiinibrncyathelliLi .sp., C. tuben ulatîiSj. C kunda- 

tus, Sakhacyathus karpinskii Osadehaya et 

Kotefnikov n.sp., Loculicyathus voznesenskii 

Osadehaya et Kotefnikov n.sp.i Archacopharetra 

mar^imttih Dictyofavus lepidus, and Dictytuyathus 

confertus. Modulât furms of Carnbfocyathellus^ 

Arvhaeopharetra and Dictyofitinis are commun. 

Cambwcyathellîis L the niost diverse genus and 

Archae&pharetnt dominâtes volumentrically. 

Archaeocyathan assemblage ot the GordouK 

(yaihus howclll Zone is présent in the upper gra)* 

reefs of the lower suhformation. OnJy rare repré¬ 

sentatives of the earlicr assemblage. Gamhru- 

cyatlfellus tuheîxulatus, C. kundatus, Sakhaiyathus 

karpinskii  ̂Ncoloculicyathus ex gr. prinius, and 

Archaeophureira marginata are found. The 

Kameshkl Horizon assemblage is not included in 

rhe présent stiidy. 

Tapsa River Sections 

The sections of the Ttpsa River basin occur along 

rhe V^îdi Bala Valley and Bolshoy Ifchir Creek in 

the Cherhi Village area of the laapsa and Kaa- 

Kliem rivers interfluve. Central Tuva. The Ifchir 

Formation which rs iip to 2000 m in rhkkness, 

represents the Atdabanian Stage here. The lower 
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part of formation (200-700 m) œntains lUac tuff- 

conglomerates, niffgravelates, tuflltsand tuOiand- 

stones with scarce limestone lenses. The upper 

carbonate part of formation (700-1300 m) 

includes dark gray platy dolomitic Ümestones with 

marker beds of oolitic lime.scone, above which a 

reefal limestone with archaeocyaths occurs. 

Vadi BaJa Section. Archaeocyathan assemblage 

of the Nocbürvicyathm rnariinskn Zone, Bazaikha 

Superhorizon, is restricted to a massive reefal 

limestone of the Vadi Bala Biohermal Massif and 

includes Cambrocyaihdlus simÜiseptîis, C. tuber- 

culatm  ̂C. NealoadicyathuS sp., Dictyo- 

cyathiis sp., Archaeophareîra marginata, Dictyo- 

sycon radïatus and Dictyofaims lepidui. 

Bol shoy Il’clur  Creek Section. Archaeocyaths 

of the Gordonicyathus howelli Zone, Bazaikha 

Superhorizon, arc found in vvhitc and red massi¬ 

ve reelal limestone overlaying the basal tufteon- 

glomcrate, They are represented by 

CambrocyuthvlUis sp., C, minutus, C. kundatus, 

Loculicyathiis membranvvestites, L. voznesenskii-, 

Mikhnotyatbm ? sp., Archaeopharetra marginata ̂

and Tuhulacyatbidbis sp., amoug which Loculi' 

cyUthus mvmbratiivestites:, L. voznesenskii and 

Mikbnocyaxhus ? sp. appear ac this levcl. 

To the tüp of ihe Bolshoy Jl chir Crcck Section, 

along the creek upstrearn, archaeocyaths of the 

Kameshki Horizon arc collected front limestone 

débris. These archaeocvath.s are, Cnmbrocyathel- 

Fig. 2. — Distrlbiition of Atdabanian Irregular archaeocyath species in the Bazaikha Superhorizon of the Solontsy Blohermal Massif, 

Batenevskiy Ridge. Square. Nochoroicyathus mariinskii Zone-, circle, Gordonicyathus howelli Zone. 
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lus sp., C. minutus, Loculicyathtis mevxbranives- 

tites, L tolli  Vblogdin, Mikhnocyathus trregularis 

aiid Dictyocyathîis sp. A sîmilar assemblage occurs 

along che Tëjcktyg Khem Creek of the Tapsa and 

Kaa KJiem rivers intcrfluve. This assemblage Is 

distinctive in its abundance of branching 

Cambrocyuthellus minutus and Mikhnocyathus 

irregularis. 

Archaeocyathid assemblages of Tu va. Th us. 

the following irregular archaeocyath assemb!age.s 

of tlie Atdabanian âge are established in Tuva: 

Fourteen species ot cight gcneta, Cambrocya- 

tbellus, Neoloculuyathus ̂Lociilicyathus, Sakha- 

cyathusy Dictyocyathusy Dictyofavus, Dictyosycon 

and Archaeopharetra characterizc the Nochoroi- 

cyathus maninskïi Zone of the Bazaikha Super- 

STAGE 

Horizon 
Zones 

Archaeocyalhs 

Cambrocyaihellus communis 

C. tuberculus 

C. similiseptus 

Archaeopharetra marginata 

Dictyocyaihus confertus 

Neolocuhcyathus primas 

Tabulacyaihelius bidzhaensis 

Dictyofa^rus iepidus 

Dictyosycor  ̂radiaius 

Cambrocyathelfus Hundatus 

Ardrossacvathus karpinskü 

Loculicyathus vosnesenskfi 

Dictyocyathus smoljaninoi/ae 

Loculicyathus membranivestites 

Cambrocyaihellus mmutus 

Dictyofavus obtusus 

Neolocuticyathus chabaHovi 

Dictyosycon sp. 

Tabulacyaihelius sp. 

Kechikacyathus n.sp. 

Cambrocyaihellus neiburgianus 

Mikhnocyathus Irregularis 

Dictyocyathus sp. 

Neoloculicyathus sp. 

Loculicyathus tolli  

Cambrocyathellus sp. 

Paranacyathus sp. 

ATDABANIAN  

Fig. 3. — Distribution of Atdabanian irregular archaeocyath species in the Altay-Sayan Fold Belt. 
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horizon. Hiis generic ând spécifie association is 

almost iclcntical (o thaï tjf the Solontsy 

Biohermal Massii from rhe Ravenevskiy Ridge. 

Species ol Camhrocyatht'lluscspccially diverse, 

and Anhûcophciyetrtt ynurgiiHUtt dominâtes in 

abondance, 

Nine speciês are known from the Gordonicyatlms 

howelli Zone of the Bazaikha Superhorizon in 

Tuva: Cambrocyathellu ̂sp., C mwutus  ̂C. fubet' 

culatiLu C kufidatuu Neolocidicynthüs ex gr. prt- 

muSy Laculicyarhns fnrmhranwsntc's ̂L. vozne' 

senskii, Anhaeopharetm mnrgiytata and Tabula- 

cyathelliis sp. LoculiLyathus and Tabulacyaihellus 

généraappeai at this level for the hrst time. 

Only six species hâve beon found in the 

Kameshki Horizon: CawbyocYalhellu'i sp., 

C. miiiutiiSy Lcn'ulicyâtbm uîeUibrauivesr/tcs, 

L. tolli^ Mikhfwcyathus irregularis and D/ctyo- 

cyathus sp. l'he archaeocyachan species and gene¬ 

ric diversiry decreased ai this level in Tuva> as 

wcll as in the Batenevsldy Ridge. In .some sec¬ 

tions of’l'uva, Carnbrocyathellus minutus and 

Mikhmeyathus trirgitiam becomc very common. 

Easteun Sayan Silic:iclastic-Carbonai'e 
Type Sectkin' 
Sections of the Bazaikha River 

The Bazaikha River ents che Camhrian strata in 

the Northwest of Eastem 5ayan on the junction ol- 

the Altay-Sayan FoldbcU and the Siberian 

Platform, in the Toigashiiio Ridge. The 

Torgashino Massif which occurs in the Mana 

Depre.s.sion has been propo.sed to be a large reefai 

massif (ZadorovJmaya 1983). The massif formed 

during tbe wholc Early Cambrian and ihe begin- 

ning of Middic Cambrian. Atdabanian strara 

cropped oui on ihc Southern slope of tbe 

Torgashino Ridge, in the Kaltar River mouih area. 

The tdorhoroityathus mariinskii Zone ol rhe 

Bazaikha Superhori/.on is restricied to ihe basal 

Bazaikha Mentber whicli consists of red limcy 

sandsrones, graveliies ;ind limesroncs. Six généra 

of archacocyafbids are found In ihe member 

which include Cambrotyaibellusv Neoloi ulicya- 

thusy Loctilkyathus. Dictyofavusy Üictyosycon and 

Sakhacyathm. The assemblage etmsisrs of rvs^elve 

species which are Caminvcyathellus .sp,, C' tuber- 

culatuSy C ueîhîtrguinusy C. ex gr. sirniliseptus\ 

NeolocuLicyathus sp., N. primusy Sakhacyathus sp., 

I.otulicyathus membranivestiteSy Diityofavus lepi- 

dusy D. (d/tususj Dictyosycofi sp. and D. ex gr. 

radiatm. There is strlking similarity of this 

assemblage to tbe coevaJ unes dLscussed above. 

The only différence is an absence of species of 

Dktyùcyatbus and TabuLtcyaîbeUiis. 

The Gonlunicyathus hoivelli Zone assemblage is 

re.siricced to tlie upper part of ihe siliciclastic- 

carbonatc Bazaikha Member and ihc lower part 

of massive lighr gray reefai Umestones of che 

Torgashino Formation. Fhc samc irregular 

archaeocyath association occurs here, namely 

CambrocyatheUtis sp., C, similiseptus. Q ex gr. 

kiwdatusy Neolôculicyinhm sp.» N. prlmusy N. ex 

gr. cbabakovi Rouyusbkot ̂Loâdüyafbus manbm- 

nimtiteiy Parafunyarhus ? stp^yAtchaeophamm sp., 

Dicîyotycôn sp., D. ex gr, radiatus and D, ex gr. 

gravis. Sakhaiyatbusy Dictyocyatbus and Mikho- 

cyathus appcar in the cransitional beds to the 

Kameshki Horizon. Peculiarities of rhis assem¬ 

blage consist in a diversity of Nealoculicynthus 

and Dictyosycon généra and almost complété 

absence ol Dictyofavus which is abundant in the 

imdcriying strata. 

Cc)Nt:i-üsit)N.s 
Ihc possibiliiy to use archacocyathld assem¬ 

blages (instoad of ajadcy'athid ones) for corréla¬ 

tion of Early Cambrian strata in rhe Aray^Sayan 

Folcibclt is clemonstrared bere for the fitst time. 

A constaiicy in the spécifie and generic composi¬ 

tion of Atdabanian archaeocyathid assentblages 

through rhe Altay-Sayan Foldbelt is observed in 

spite of a fades différence betw'een carbonates of 

ihe Baiencvskiy Ridge, volcano-carbonaces of 

fuva and .s'ilicidascic-carbonates of Eascern 

Sayan. 

7'be Nochorokyathus mariinskii Zone assemblage 

déclines stcadily through che Gordonteyathus 

howelli Zone strata uniil an almost complété 

disappcarancc ac the Bazaikha Superhorizon- 

Karneshki Elorizon boundary. At the Bazaikha 

Superhorizon-Ramesbki Elorizon boundary, a 

notable shift in an archaeocj'ath composition is 

indicated. Loetdkyathus dominâtes from rhe base 

ofthe Karneshki Horizon. 

An icientity of arcliacocyaihid asscjnblagcs in ihe 

Batenevskiy Pidge, Tuva and Eastern Sayan sug- 
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gests the existence of single basin during the 

Atdabanian epoch throughout the whole territory. 

SYSTEMATIC PALEONTOLOGY 

New and revised species arc dcscribed in this sec¬ 

tion. Authors fbilow ihe s)^stcmadcs and termi- 

nology of irregular archaeocyaths (archaco- 

cyathids) developcd by Dcbrennc & Zhuravlev 

(1992). The figured type marcrial is houscd in 

the Mustfum national d’Histoire naturelle 

(MNHN), Parisj France; other specimens are in 

the Central Scientific-Research Geological 

Exploring Muséum (CNIGRm), Saint Peters- 

burg, Russia. Orhcr abbreviations include the 

Palaeontological Insdtute, Russian Academy of 

Sciences, Moscow, Russta (PIN) and the South 

Au.stralian Muséum, Adélaïde, South Australia 

(SAM). 

Ail  dimensions are in millimétrés. 

Phylum PORIFERA Grant, 1872 

Class ARCHAEOCYATHA 

Bornemann, 1884 

Order ARCHAEOCYATHIDA 

Okulicch, 1935 

Suborder LOCULICYATHINA  

Zhuravleva, 1954 

Superfaniily LOlULICYATOOIDUA  

Zhuravleva, 1954 

Family LOCULICYATIUDAK  Zhuravleva, 1954 

Genus Loadicyathus Vologdin, 1931 

Loculicyathus voznesenskîi 
Osadchaya et KotePnikov, n.sp. 

(Fig. 4) 

Holotype. - MNFIN M810055 (Fig. 4); Central 
Tuva, Bayan Kol River, localiry 542-1; Lower 
Cambrian, Atdabanian Stage, Baziukha Superhorizon, 
Nochoroicyathm niariimk 'n Zone. 

ETYXtOLOGY. — The spccies is named after the geolo- 
gisc V. D. Vüzncscnskiy. 

Other MATFRIAt-*  — Three well-preserved specimens 
in transverse sections (CNIGRm). 

Disi'RIRU riÜN. — Ba/.aikha Superhorizon, 
Atdabanian .Stage; Ontral Tuva. 

DlAGNOStS. — Spccies wilh funncl-shaped outer wall 
pores whicli plerce ihc wall in two rows per inter.sepr, 
inner wall .simple bcaring spines. 

Description 

Cup diameter i.s up to 11.5. Outer wall simple, 

0.15-0.2 thick, bcaring two rows of funnel- 

shaped pores per intersept (pore diameter = 

0.2-0.3, lime! width = 0.2). Intervallum (width = 

2.5) contains pseudosepta which are pterced by 

fivc to seven porc rows (pore diameter = 0.2-0.3, 

pseudoseptum thickness = 0.1). Radial coef¬ 

ficient = 3.7, înterseptal coefficient = 1:5-1:6. 

Inner wall simple {thickness = 0.2-0.25)i with 

one pore row per intersept and spines (pore dia¬ 

meter = 0.4). Vesicles in the intervallum and pel- 

lis on both walls are common. 

Discussion 

This new species diffèrs frorn Loculicyathus mem- 

branivestjtes Vologdin by less numerous pore 

rows per intersept of the outer wall (two againsc 

four), by funnel-shaped outer wall pores and by 

inner wall spines. 

Genus Cambrocyathelhis I960 

Cambrocyathellus simîliseptus 
(Voronin, 1979) 

(Fig. 5) 

Robustocyathus similiseptus Voronin, 1979: 99, pl. IX, 
fig- 1-3. 
Cambrocyathellus similiseptus (Voronin) - Debrenne 
& A. Zhuravlev 1992: 122. 

Holotype. — PIN 2404-11; Voronin, 1979. pl. IX, 
fig. 1 : Western Mongolia, Khasagt Khairkhan Ridge; 
Lower Cambrian, Atdabanian Stage. 

Other MAIERIAI-  — Tweniy wcll-preserved speci¬ 
mens (CNIGRm). 

Distribution. — Bazaikha Superhorizon, 
Atdabanian Stage; Kuznetskiy Alatau, Batenevskiy 
Ridge, Tuva, Easteni Sayan, Mongolia, 

Df^scription 

Cup diameter is up to 5-6. Outer wall simple of 
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Fig. 4. — Locuficyâthus ooinesenskii Osadchaya et Koternikov, 
n.sp., hololype MNHN M01OO5. Iransverse section, 
Nochorolcyathus maninskü Zone. Bazatkha Superhorizon. 
Atdabanlan Stage, locality 542-1. Bayan Kol River section, 
Central Tuva. Russia. Scale bar. 1 mm. 

Cambrocyathellus-xypt:, 0.1 thick, bearing a single 

row of rounded pores per inrersepr (pore diame- 

ter = 0.1). Intervallum (widrh = 1-1.5) is filled 

with pseudosepta which are pierced by four to 

five pore fows (pore diameter = 0.1, pseudo- 

septum thickness = 0.1). Radial coeflFicient = 7-5, 

intersepr coefficient = 1:4. Inner wall simple, 

with one pore row per intersepr (pore diameter = 

0.15, wall rhickncs.s = 0.05). Vesicles are présent 

in the intervallum. 

Discussion 

Cambrocyathellus similiseptiis differs from 

C tuberciilatiis (Vologdin) by thicker pseudo¬ 

septa (0.1 against 0.03) and by thinner inner 

wall (0.05 against 0.1). 

Gcnxxs MikhnocyathîisMzslov 1957 

Mikhnocyathus irregularis 

KoternikoV) n.sp. 

(Fig. 6) 

Holotype. — MNHN M81006; Centra! Tuva, 
Tapsa River basin, Terektyg Khcm River, locality 218; 
Lower Cambrian, Aidabanian Stage, Kameshki 
Horizon, Nalivkinicyathiis cyroflexus Zone. 

Fig. 5. — Cambrocyatfiellus simtiiseptus (Voronin), specimen 
CNIGRm 12917/4, transverse section. Nochorolcyathus mahms- 
kii  Zone. Bazaikha Superhorizon. Aidabanian Stage, locality 
9075-2, Vadi Bala section. Central Tuva, Russia. Scale bar: 
1 mm. 

EtyMCÏLOGY. — ïrreguLtris (Lat.) = irregular. 

OtHER MATERIAL. — Fifty well-preserved specimens 
(CNIGRm). 

Distribution. — Gordonicyathui hotvelU Zone, 
Bazaikh-a S\iy^cxï\onio\\-Niilivkînicyathus cyroflexus 
Zone, Kameshki Horizon, Atdubanian Stage; 
Baicncvskiy Ridge, Tuva. 

DjAGNOSIS. — Bowl-like CLips; outer wall with ntime- 
rous pore rows per intersepr, highly porous pseudo¬ 
septa and abundant plate tabulae. 

Description 

Cup diameter above 30. Outer wall simple of 

CambrocyatheUus-XYŸCy pierced by four to five 

rows of rounded pores per intçrsept (pore diame¬ 

ter = 0 07, lintel width =0.1, wall thickness = 

0,1). Intervallum of 1.5 în width, containing 

pseudosepta pierced by seven to ten pore rows 

(pseudo.septum thickness = 0.05, pore diameter 

0.05), together with plate tabulae. Interseptal 

coefficient = 1:2-1:2.5. Tabulae are dcveloped at 

different levels ïn adjacent intersepts, a single 

tabula may be ijontînuous tor two to rhrec inter¬ 

septs. Tabulae are tonvex, bearing five lo six pore 

rows per intersepr (pore diameter = 0.05-0.07, 
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A 

B 

Fig. 6. — Mikhnocyathus irregularis Kotel'nikov, n.sp.; A, holotype MNHN M81006, fragment of transverse section; B, paratype 
MNHN M81007. fragment of transverse section. Nallvkinicyathus cyroflexus Zone. Kameshki Horizon, Atdabanian Stage: loca- 
lity 218. Terektyg Khem River section. Central Tuva, Russia. Scale bar: 1 mm. 

tabula thickness -= 0.05). Inner wall simple, with 

three to four pore rows per intersept (wall thick¬ 

ness = 0.07, pore diamerer = 0.05). Vesicles are 

abundanc in thc intervallum. 

Discussion 

This new species diflers from Aîikhnocyathus 

zolaensis Maslov by more numerous pore rows 

per intersept of the outer wall (four to fivc 

against three) and of pseudosepta (seven to ten 

against five to six), as well as by more abundant 

tabulae, few being présent since juvénile stages 

(cup diameter - 3.5'9,5 with interseptal coeffi¬ 

cient = l:l-l:1.5 only). 

Superfamily SakHACYATHOIDFA 

DebrenneefA. Zhuravlev, 1990 

Family SakHACYATHIDAE 

DebrenneefA. Zhuravlev, 1990 

Genus Sakhacyathm 

Debrenne et h, Zhuravlev, 1990 

Sakhacyathus karpinskii 

Osadehaya et Kotel’nikov, n.sp. 

(Fig. 7) 

Holotype. — MNHN M81008; Central Tuva, 
Bayan Ko! River, locaÜty .30-1; Lower Cambrian, 
Atdabanian Stage, Bazaiklia Superhorizon. 

Etymology. — The species is named after the 

Acadcmician A. P Karpinskiy. 

OtheR MATERIAL. — Five well-preserved specimens 
in transverse and oblique sections, MNHN M81007, 
paratopes in CNlGRm. 

DiSTRinuTION. — Bazaikha Superhorizon, 
Atdabanian Stage; Central Tuva. 

DtAGNOSlS. — Species with two outer wall pore rows 
per intersept. 

Description 

Modidar sheet-like and solitary skeletons with a 

transverse foldlng. Outer wall pustular bearing 

two rows of pores per intersept (wall thickness = 

0.15-0.20, pore diameter = 0.15-0.2, lintel 

width = 0.08-0.1). Intervallum (1-1.5 in width) 

concains non porous to sparsely porous pseudo¬ 

septa (pore diameter = 0.1-0.12, thickness = 

0.07-0.1). Interseptal coefficient = 1:3. Inner 

wall simple, 0.1-0.2 ihick, with two to three pore 

rows per intersept (pore diameter * 0.1-0.2). 

Vesicles are présent in the intervallum and a 
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Fig. 7. — Sakhacyathus karpinskii Osadchaya et Kotel’nlkov, n.sp., holotype MNHN M81008, oblique transverse section of a modu- 
lar form. Nochoroicyathus mahinskiiZone, Bazaikha Superhorizon. Atdabanian Stage: locality 30*1. Bayan Ko! River section, Central 
Tuva, Russia. Scale bar: 1 mm. 

secondary diickening is devclopcd in the lower 

part of the cup. 

Discussion 

This new species differs from Sakhacyathus sub- 

artus (Zhuravieva) by more numerous pore rows 

per intersept of the outer wall (two against one). 

Suborder ARCHAEOCYATHINA 

Okulitch, 1935 

Superfamily DicitocyaTHOIDEA 

Taylor, 1910 

Family Dictyocyathidak 

Taylor, 1910 

Genus Dictyocyathus Bornemann, 1891 

Dictyocyathus conferttis Fonin, 1982 

in WoTomn et al. 1982 

(Fig. 8) 

Dictyocyathus confertus Fonin - Voronin et al. 1982: 
94, pl. XXIII,  fig. 7. 

Hoiotypi:. — FIN 3302/360: Vomnin et al. 1982, 
pl. XXIII,  fig. 7; We.stcrn Mongolia, Khusagt 
Khaiikhan Ridgc, Salaany Go! River, locality 
N-226/290: Lower Canibrian, Atdabanian 8tage, 
Alataucyathus jacoH'hf^-l^tchi-, fabulacyathelhts bidz- 
huensis- ̂Pretiosoc^athui iuhtUis beds. 

Othbr MATERIAL. — Ten well-preserved specimens 
(CNIGRm). 

Distribution. — Bazaikha Superhorizon-Kameshki 
Horizon, Atdabanian Stage; Batenevskiy Ridge, Tuva, 
Eastern Sayan, Mongolia. 
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Fig. 8. — Dictyocyathus confertus Fonin. specimen CNIGRm 
12917/5, oblique transverse section, Noctioroicyathus mariinskii 
Zone, Bazaikha Superhorizon. Atdabanian Stage: locality 
5101-3. Sukhie Solontsy Valley, Batenevskiy Ridge, Russia. 
Scale bar: 1 mm. 

Description 

Cup diameter is up ro 7-3- Outer wall basic 

simple, 0.7 iliick., bearing a single pore row per 

intersept (porc diameccr = 0.12-0.15, lintel 

widrh = 0.5). Inccrvallum of 1.5 in width is filled 

with a dictyonal nei^vork. Tacniae are pierced by 

nine to ten vertical pure ix>ws (porc diameter = 

0.15-0.25, tliitkiiess ol intcrvalarelemeiii.s includ- 

ing taeniae and .synapticulae = 0.03). Synaptl- 

culae arc rcgularly airanged in six co ciglit rows 

per intervalluivi width. Radial cûcfficiciu =■ 

12-13, interscptal coeffitient = 1:10. limer wall 

simple, wiili  oiie pure row per incersepi (porc 

diameter = 0.1). 

Discussion 

Dictyocyathus confertus differs from other species 

of Dictyocyathus by thinner skeictal éléments and 

by higher radial coefficient. 

Superfamily ArcKAKOCVATHOIDEA  

Hinde, 1889 

Family ARCHAEOCYA THinAK Hinde, 1889 

Genus Archaeopharetra 

R. Bedford et W. R. Bedford, 1936 

Archaeopharetra inarginata 

(Fonin, 1982) in Voronm et al. 1982 

(Fig. 9) 

Satanviyathus niarginatus Fonin - Vomnin et al. 1982: 
96, pj.XXlVJlgs 1-3. 
Saianycyatfms ordinatus Fonin - Voronin et al. 1982: 

97, plXXV,f!gsl-3.  
Salan\>c\dthus dhertus Fonin — Voronin et al. 1982; 

98, pl.XXV,fig.4. 

Flindcrsicyathus ^aàlis Fonin — Voronin et al. 1982: 
109, pl.XXXUl.Fgs 1-5. 

Archaeopharetra marginata (Fonin) — Dcbrcnnc 

A. Zhuravlcv 1992: 121. 

Holoitpi - — I>IN 3302/368; Voronin étal. 1982, 
pl. XXIV.  (‘ig. 1 î, Western Mongolia, Khasagt 

Khairkhan Ridge, .Salaany Gol River, locality 
N-224/ÎS0; Lower Cnmbrian, Atdabanian Stage, 

Alataucyatlms jaroschevitschi-, Tahulacyathelliis hiaz- 

haemh-., Pntwsocyuilms suhtilis bed.s. 

O'lUHR MATI-RIAI..  — Tcn wcll-prcserved .spccimens 

CNRIRni. 

DlSIRlBUTKW. — Bazaikha Superhorizon-Kanieshki 

Horizon, Atdabanian Stage; Kuznctskiy Alatau, 
Batenevskiy Ridge, Central Tuva, Eastern Sayan, 

Mongolia. 

Description 

Cup diameter is up to 18. Outer wall centripetal, 

0.1 thick. Two to rhrec pore rows cross an inter- 

valar ccll whicb is formed by pseudotaenial lin- 

tels and synapticulae (pore diameter = 0.05-0.1). 

InCervjIlum of 1.5-2 in width bearing occasional 

segmented rabniae and porous pscudolaeniae 

picreed by Hve to six vertical pore rv>ws (porc dia¬ 

meter = 0,25-0.35). Synapticulae are irregularly 

spaced in rwo to ihmc éléments per intcrvallum 

width. Radial coefficient = 12-14, interscptal 

coefficient 1:4-1:5. Inncr wall simple, with one 

pore row per intersept and spines (thickness = 

0.05, porc diameter = 0.1-0.2). 

Discussion 

Archaeopharetra marginata differs from A. itma- 
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Fig. 9. — Archaeopharetra marginata (Fonin). A. specimen CNlGRm 12917/8, oblique longitudinal section, locality 9075-1. Vadi Bala 
section, Central Tuva; B. specimen CNlGRm 12917/9, transverse section, locality 5101-8, Sukhie Solontsy Valley, Balenevskiy 
RIdge; Nochoroicyathus maninskiiZona, Bazalkha Superhorizon, Atdabanian Stage: Russia. Scale bars: 1 mm. 

tiensis (Belyaeva) by hlghcr radial coefRcicnr Ûlcl^^ocyathus lepidm^i^x\\n-Votom\\etaL 1982:93, 

(twelve to fourteen against six to seven) and by pl^ XXllI,  figs 5-6. . v , 
Il J. c ^ il r Chouherttcyathus lepiaus (Fonin) - Debrenne & A. 

smaller diameter or oufer wall pores; rrom zimravlev 1992- 123 

A. yarbili (Rodionova) by thicker outer wall (0.1 Diayofauus sp. '- Debrenne & A. Zhuravlev 1992, 
against 0.04) and by less numerous synapticulae. pl. )Ô(V111. fîg. 2. 

Suborder DICTYOFAVINA  Debrenne, 1991 

Superfamily DtcrTYOFAVOIDEA 

Debrenne et A. Zliuravlev, 1992 

Family DïClTOFAVlDAH 

Debrenne et K. Zhuravlev, 1992 

Genus Gravestock, 1984 

Dictyofavus lepidus (Fonin, 1982) 

inVoTonm et ai 1982 

(Fig. 10) 

Holotype. — PIN 3.302/358; Voronin et al 1982, 
pl. XXIIR fia. 5; Western Mongolîa, Kha.eagt 
Khairkhan RjJgc, Salaany Gol River, locality F-13; 
Lower Cambrian, Atdabanian Stage, Alataucyathus 
jaroschevitschi-, Tabidacyathellus biclzhaensis~y 
Pretiosovyathus suhtilis bcd.s. 

OtHER M/\TER1AL. — Twenty well-preserved spéci¬ 
mens (CNlGRm). 

Distribution. — Bazaikha Superhorizon-Kameshki 
Horizon, Atdabanian Stage; Batenevskiy Ridge, 
Central Tuva, Eastern Sayan, Mongolia. 
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Description 

Modular massive or solitary skeletons. Diameter 

of solitary cups is 5-7- Ourer and inner walls 

rudimentary, wirh cell openings 0.4-0.7 in size. 

Intervallum is filled wich calicles hexagonal in a 

cross section. Calicles are front 0.5-0.6 ro 2.0-2.5 

wide, thickne.ss of a calicle wall is 0. l. Calicles 

bear one, rarely rwo pore rows per facet. Pore 

diameter 0.2-0.5. One of che osculi is commonly 

larger than che orherSi Vesicles are abundam 

through the whole cup. 

Discussion 

Dictyofaviis lepidus differs from other species of 

Dictyofaviis by rhicker intervalar éléments and by 

différenciation of osculi. 

Dictyofaviis obtustis GxdiWcstocV.y 1984 

(Fig. 11) 

Dictyofavus obtusus Gravestock, 1984: 98, 
fig. 50C-F. - Zhuravlev & Gravestock 1994: 46, 
fig. 6B (synonymy). 

Hoi.OTNTE. — SAM P21666 is not figured. A para- 
type SAM P2I668 which is figured by Gravestock, 
1984, fig. 50D-E, Ls chosen here as the Icctotype; 
South Austr.alia, Wilkawillina Gorge, section I; Lower 
Cambrian, Atdabaiiian Stage. Warrwotacynthus wilka- 
willmensis Zone. 

Other MATERIM.. -- Fifrcen wcll-prescrved spéci¬ 
mens (CNIGRm). 

Distribution. — Bazaikha .Superhorizon, 
Atdabanian Stage; Batenevskiy Kidge, C.entral Tuva, 
Easrern Sayan and Warrwotacyathus wilkawillinensis- 
Spirillicyathtis tenuis Zones, Atdabanian Stage, 
ÎTinders Ranges and Yorke Penin.sula, -South Ausrralia. 

Description 

Modular massive skeletons commonly consisting 

of rwo to three individuals. Diameter of a single 

individuai is up co 6, 2-3.5 apart from each 

other. Outer and inner walls are rudimentary, 

with cell openings 0.2-0.3 in size. Intervallum is 

filled with calicles hexagonal in a cross section. 

Calicles are up to 0,3-0.4 wide, thickness of a 

calicle wall ls 0.05. Calicles bear one pore row 

per facet (pore diameter = 0.01-0.04). In places, 

pellis is présent on the outer wall. 

Fig. 10. — Dictyofavus fepidus {Fonin), A, specimen CNIGRm 
12917/10, tfans-vefse section, tocsIIJy 369, Bazaikha River sêt> 
lion. Easlern Sayan; B. specImen 12917/11. fragment of IrarTS  ̂
verse section. Central Tuva; C. specimeri CNIGRm 12917/12. 
fragment of transverse section; locallly 5101-7. Suktrie Solontsy 
Valley, Baienevskiy Ridge: Nochoroicyathus mahinskii Zone, 
Bazaikha Superhorizon, Atdabanian Stage; Russia. Scale bars: 
2 mm. 
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Fig. 11, — Diclyofavus oblusus Gravestock. A. specimen 
CNIGRm 12917/6. transverse section, locality 1808. Bazaikha 
River section, Easiern Sayan; B specimen CNIGRm 12917/7, 
oblique longitudinal section, locality 5100-9. Sukhie Solontsy 
Valley. Batenevskiy Ridge; Nochoroicyathus mariinskii Zone, 
Bazaikha Superhorizon. Atdabanian Stage; Russia. Scale bars: 
1 mm. 

Discussion 

Dictyofavîis obtusiis differs from D. lepidns 

(Fonin) by smaller calicles and by thiniier calicu- 

lar Wall. 
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